N-linked glycosylation affects the processing of mouse submaxillary gland prorenin in transfected AtT20 cells.
Most mouse inbred strains carry two renin genes, Ren-1 and Ren-2, Renin-2, the product of the Ren-2 gene, is highly expressed in the submaxillary gland. It is a renin isoenzyme 96% similar to kidney renin-1, but unglycosylated. In order to investigate if glycosylation of prorenin affects its processing and/or secretion we have introduced two potential N-linked glycosylation sites into preprorenin-2 cDNA using site-directed mutagenesis. Expression plasmids were derived from wild-type and mutant renin-2 cDNA and were transfected into AtT20 cells. Both transfected cells, expressing glycosylated or unglycosylated forms, secreted prorenin and renin by the constitutive and regulated pathways, respectively. Prorenin was correctly processed to active renin but the second maturation site was not cleaved in AtT20 cells. The comparison of glycosylated and unglycosylated renin expression showed a diminished secretion of glycosylated active renin. Prevention of glycosylation with tunicamycin resulted in an improved secretion of active renin. Moreover, the efficiency of the trypsin activation in vitro was reduced for glycosylated prorenin and it was restored when the activation was performed on mutant renin secreted from tunicamycin-treated cells. It is proposed that the bulky carbohydrates attached to prorenin constitute a steric hindrance to proteolysis by maturation enzymes.